Cardiovascular effects of GABA, GABA-aminotransferase inhibitors and valproic acid following systemic administration in rats, cats and dogs: pharmacological approach to localize the site of action.
The cardiovascular effects of GABA, sodium valproate (VPA) and inhibitors of GABA-aminotransferase (GABA-T), namely aminooxyacetic acid, gabaculine, gamma-acetylenic GABA, gamma-vinyl GABA and ethanolamine-O-sulphate (EOS), were studied in anesthetized rats, cats and dogs. All compounds were administered intravenously in dose levels previously shown as anticonvulsant active. In rats and cats, GABA (100-1000 mg/kg) caused a sustained fall of blood pressure and heart rate. A similar reaction was observed in dogs following maintenance infusion of the amino acid. The prolonged cardiovascular depression in response to GABA could be attenuated by subsequent administration of picrotoxin and bicuculline as well as by alpha-methyltyrosine, corynanthine, chlorpromazine and tripelennamine. Phentolamine, yohimbine, propranolol, vagotomy, atropine, cyproheptadine, apomorphine and haloperidol did not antagonize the cardiovascular effects of GABA. Administration of GABA-T inhibitors provoked prolonged hypotension and bradycardia, which could be partially counteracted by picrotoxin, bicuculline and, except in the case of EOS, by chlorpromazine. VPA, in high doses (300-400 mg/kg) exerted similar cardiovascular effects in rats as observed with GABA and GABA-T inhibitors. The prolonged cardiovascular depression caused by VPA could be counteracted by bicuculline and partially by chlorpromazine. Apomorphine led to a considerable potentiation of the effects of VPA. It is concluded that GABA, GABA-T inhibitors and VPA may induce cardiovascular depression at least in part by activation of GABA receptors and that the response is mediated predominantly by the central adrenergic system. Some indication was found that an interaction with peripheral histamine contributes to the cardiovascular effects of GABA.